
Atty. Dkt. No. 040302-0333 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Applicant: Takaaki KARIKOMI 



Title: 



CONTROL DEVICE FOR 
ELECTRIC MOTOR 



Appl. No.: 10/629,896 

Filing Date: 07/30/2003 

Examiner: Unassigned 

Art Unit: 2837 



CLAIM FOR CONVENTION PRIORITY 

Commissioner for Patents 
PO Box 1450 

Alexandria, Virginia 223 13-1450 
Sir: 

The benefit of the filing date of the following prior foreign application filed in the 
following foreign country is hereby requested, and the right of priority provided in 
35 U.S.C. § 1 19 is hereby claimed. 

In support of this claim, filed herewith is a certified copy of said original foreign 
application: 

• JAPAN Patent Application No. 2003-271330 filed 07/07/2003. 

Respectfully sj, 

Date December 29. 2003 
FOLEY & LARDNER 

Customer Number: 22428 

Telephone: (202) 672-5426 
Facsimile: (202) 672-5399 




17^ 

Glenn Law 

Attorney for Applicant 
Registration No. 34,371 



002.1127184.1 



B * H # ft Jf 

JAPAN PATENT OFFICE 



i^lf^-t^a: «h £ IE B£ 1" & 0 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

ffi « ¥ E B 2 0 0 3 ^ 7 £ 70 

Date of Application: 



#11 2003-271330 



ffi I f f 
Application Number: 

[ST. io/C] : [JP2003-271330] 



m h a 

Applicant(s): 



IM 



< M.. j 

; ^ 



Commissioner, 
Japan Patent Office 



2003^ 9^220 

^44 




mtES-t WSEJRf 2003-3077699 



#11 2003-271330 



l/E 



[hm^] 

[S^#f*3ifl] 
[S&9!#] 



NM03-00234 
¥l£l5^ in 70 

H02P 6/18 
H02K 21/00 



[ft*] 

[JfiHfrtMA] 

[afesu#-^] 
[ft*xi±*#] 

[»8U#-^] 

[#a±] 

[ftfcXtifc&J 
[*»#■?■] 

[attt^ftaA] 
[f»gij#-^] 

[#S±] 

[ft£XI±£ffc] 

[*»#-^] 



000003997 
100075753 



03-3214-0502 
03-3214-0504 

100081341 



03-3214-0502 



[77^ 



'J #-^-] 03-3214-0504 



[ttllff] #$12002-222623 



[tBUB] 

[^*rt£«i#-^] 

M&ftfe] 

[^se^#-^] 



¥$14^ 7^310 

084480 
21.000R 

^«B* 1 

m® i 
w&m i 

0300404 



ailiE# 2 003-3077699 



#11 2 0 0 3 - 2 7 1 3 3 0 ^- v* : 1/ 



[IS*]® 1 ] 

n h ^rmz&o^xmw-t&mw^&t, ^m^tzmmmoummmnza^x, 
is >r y f s- - ? mm * mm -r & - 1 * t -t %> nmm<n mmmm 0 
lfttt<?>Miiii£iio 

[f»^Jl5] 

«rE^«L^*MSR©mat^^ h^n**»?> d we*^ n 1 <^d$*i2:fflft 

ttiSE# 2003-3077699 



mm 2 0 0 3 - 2 7 1 3 3 0 ^- v? : 2/ 

[W3t>S6] 

«riE#«*Baiiift*^a^ j:o-rj|[ffi$*L>i:!fiF»*gaifl[t, mE&miiffiHftttu 

- 9 w^^mm-t^^ t ztwwLt-f&m&m 1 ke*o*i&««>iiu«iMo 
flrE&*Atfcw#&t±*. 

m <v zmfr Ltd mzmft z#m-tzm2<?>d m^mm mm t „ 

[I»^8] 

m^ifck. 

firEtitfiatftffi^aw:, 
k, 

m#ek, 

lfiE*l k^2 0^iiJt^£B¥llk^^^£-c, t*%bfr-U<Dfi&m*ltit)1r2>®Wi 

mriB^m^om^^a^tT^^^^ai-r^fiffi^^m^k, ^ti, 

EKSrWjtiPi-* - k ^#mki-^ii*Ji i izmm^mmm^mmmmo 
i o ] 

& v*T<a*, Bute d Hfcteffifttftffl^gu «t o rf^ai $ *Lfc d iftfcffi^ &*siei- & :^ff 
«ki-S8f*«4 f fw(±S^6 tcE4Ro*lMft«>1Ntt&11. 
1 1 1 

mi£^ 2 <d d m&mmikm^mz x o r^m $ *i£ d $*fiffift ^m^-r ^ - k 

aiSE#2 003-3077699 



mm 2 0 0 3 - 2 7 1 3 3 0 v : 3/ 

im^m 1 2 ] 
[if 1 3 1 

[§jf*JS 1 4 i 

S$ a tlttl^b t^iaXb £#m<h1-&ff3jUl 1 ^Miif*:® 1 3 <7)M 

ti iz nm o mmm <n % m ^ m. 0 

ft£ b a tOJtb / a £fflv>&^ <!; t -f h fjf*^ 1 7!^tlf^ 1 3 Ofnf 

ti ^ lEI^O rntft^ «0 tU^I ^ g o 
[IS^JM 1 6 ] 

Jt£ a tM$4{l£ b t £TIE<7>;£ 
/" (a 2 +b 2 ) ± (a + b) 

i$mm 1 7 ] 
umm 1 8 ] 

t-T^If^ 1 7bmm^m3 > i £(igSM6 7!/Mflf*^9 coM*i^^IE«cO*t!j1tO^J 
[IS*3M 1 9 ] 

[ft** 2 0 ] 

m h )\> ^mzm^^xvm^-hum^h > £«££mf&4f o^^^gn .&v>t, 
tu iEm«j^ ^wm-th wmmn k , miEii!*^ t f±n * £ js &&<a mamas * Mt * 

*IB»**B««f^JK#e^ J: oTJHB$nfc#«*B**fc, flrBE&ffcaggffilffittfH 

ttSliE#2 003-3077699 



mM 2003-271330 ^- v : 4/ 



[If*JM2 1 ] 

112 0 tc|E«^mi!l«oiWlfW^fio 
[IS*Jp.2 2] 

[IS*S2 3] 
[Iff^JfU 4] 

JK a* Ltd $4fSffl^ * JKti-t * $ 2 CD d Wftfflft Jlffi^MS: , 

-^©^^flJ^li-^C fc =Sr#mi:i-^tt^2 0 rcgBtt«>mi(rft«>«l?l&tto 
[fS*^2 6 1 

tblE^ 2003-3077699 



mm. 2 0 0 3 - 2 7 1 3 3 0 V : 5/ 

^ £ L T d $4f£*Bft £ It ai 1" & til 2 <t> d frtifitlft It ai m% t , 

SiJ^J-r^>c«!:^#mti-^tt*iM2 0 UfE«wmift«w©J«illBo 
[»*«2 7] 

irie^st l £ fits <t) tE^ * h * «l» ^ ?> ft && * *&tb -t a n mmk m t % 
mrisjif mm e «ffif^ja#sn x-oxnta stitz&mx Burnt* mm^mmmmimkm 

m IE ft jE3MS© its * * f*^ Ltefflft^fajf-SfefflftSHlf^i:, * nt x. , 
[tt^Jl 2 8 ] 

«t o Tf£tts $ *L^w««ie* t unjcfv»-c, ftii*a, m 2 (Dfti&mtk 

[Ig*^2 9] 

te^xofr. mzdm&mft&ft^&iz£^x&&2titzdM&wfi£ffi]E-fz>zt *m 
mt-r^m^m2 3 ttzim^m2 5 ^tm^mmm^mmmmo 

[I»*JM3 0] 

muw&^&it, %m^mWinw t i)^^^hntzm^\^x±.<DM^^mz^x 

<Dfr, mU^2 <D d*fct£ffift«ai#g:tc «t o"Cfcffi£*ifc d$Af£fflft ^tli^ji-^^ t 
[»*J13 1 ] 

&^x<d&, mtzftmm&m^&iizx^xfcitiztifzftmmzmiE-fzz t *&mt.-t& 

[iM3 2] 

HuiE»2oftiijK^ai#^{3 j:o-rtfttti$*i*:ftj6jK*m*-*-*c t zmmt-tz 

[i*S3 3] 

S£ a b tola xb^4:t t 2 07I»MIS^3 2 O 

3 4 ] 

H£ b a tv»kb/ aim^&Zt 2 0 7!;MW^3 2 O 

mtE# 2003-3077699 



mm 2 0 0 3 - 2 7 1 3 3 0 ^- V I 6/E 



W*i*»UIEHR<o«|fc«o|iy«lil«o 
[W^JM3 5] 

S£ a b fc ^Tieo^ 

vr(a 2 +b 2 )^-(a + b) 

[If ^3 6] 

[3t$£3 7] 

2 0 7!;Mf»*3S2 2£fcf±iff*£2 5 7b^lS*^2 8 *>flTftjH::iett<*>m»l 
[IS*^3 8] 



mm^2 003-3077699 



mm 2 0 0 3 - 2 7 1 3 3 0 ^- V : 1/ 

immz) wmm 

[0 0 0 1 ] 

Internal Permanent 

Magnet Motor I WT, I P M^e- 9 t H£;it& -b V* l^flJfPJ£#T H Mi" £o 

[0 0 0 2J 

[0 0 0 3] 

[^#it£iiu] h ^#LSF^ffl^7t:PMms(i#<7)fig-t >-4-i^#f§tt&aj 

&tCi3lt£^ffiJS<0MJ ¥^7^m^##^H^ffl^P^H^^, No. 6 8 
3 , 19 9 4 

mw-fim®: l x n t -r *»«] 

[0 0 0 4 ] 

KS£ft< t v^#1±, jsitf (2) fijfn^J: •)S83K***<)ii»)^v»t£Bi:*<>jii)»v>fir 
fi**«»Efiffi 1 1 t K&mirZ b^i (9 , ±12 ( 2 ) <7>#t3-&c X <0 . mmx*<Dm 

jsjitK (2) ©!&tetf>*i»a*i Kia< , »Rws«i* t d*-ci±i<*atta[**^ 

[0 0 0 5] 
[0 0 0 6] 

? h frmmn&iA&z tmw&z top* < H-^ciov^ii^tML, 

Ltli, ^iJxfi\ a , b, a + b, aXb, f (a 2 +b 2 ) > b 

/a,vT(a 2 +b 2 )^-(a + b) & fcrfcjflv** ri*fcli**o 

[0 0 0 7] 

tbaE# 2003-3077699 



#ff 2003-271330 ^- >' : 2/ 

[0 0 0 8] 

mitc^v^T, mw^&i mmm&) a. m : M j ty-^4 tms.-ty^r evm^zxti 

U PWM (Pulse Width Modulation) 7 L T -f > 9 2 ^&2> 0 4 > 

mhti^^mmts^n ^<d~^ (M*.i£umt vfi) oiM&*aE£;i*ffii-a 0 ife. hbe 

E±mM5 0tB^mEE (-fwt-^^tE) *^tBi-^o -Llfimi/iL-fc >•^^- 
4 tm)±* >^ 6 Ol&ffi^(4f|iW^4£ 1 ^fbft, PWM^70ltBi:ffl^ibti^o & 

[0 0 0 9] 

ffll £ r * -t ;i"<*OH*ft;g^) (c^o^t d ttm-it B #Ht, q ttm»f£ B Mi&& 4 Wit 
*BaHit«:ftJ*i-*o ^J3, tfMfclim*'** fcfi*fcft$tf>4"fc < 

ti-^i:£^fctt-e*»), ^ilfgttog^a, lio^Sb, a + b, a x b , vT 
( a 2 + b 2 ) , a / b , /" ( a 2 + b 2 ) (a + b) 4 fri*ab & 0 
[0010] 

d-q*a£»«5i i (4, Hio*siE-fe>'-9-4*»f>-^x.?>n*=ffl«aEi:t£fflfttf mm 

«BfEflUfPttl 2 (*St-«M«) (4, 0O;U4*P Iftjffll (P I ©J»(4&ftiOJt0O • Ufa 

mm ) *tr o x . ±ew d ^mjyt b hhi t a m«% , q ttm% b m tqmnmtz -gc 

[0 0 1 1 ] 

Hffi^&SU 3(4, A*L^:2ffi55-Od«i«)S4t^t q*fc«ffi|&^i3 J: TOfflA « fc* 

(4, »®ft©|5WE*JE«:IS^$-a:r PWM«^ftJ*« 1 5i:MtSo £ £ t?HlfSmJ± 

fct?**) , 13 (a) H^tiTi:, 
tK^KSttftLfci: §K«aE^* h ^fft5»/$ ? KR£&S*r#.£v^ 0 dOEJIsmJEH, IP 
M-=E- 9 3 tCl^ag L%^nm%L<Dni±.X'&2>tztb, ;oHESEt:«toT I PM^e-* 3 

[0012] 

£A7JU PWM^7^Mt4 0 ;©PWMH^7 (CioTlI] 1 <7M >/<-?®&2 
£»J#PU <Y >/^-^0K2^t>m*i-S=fflS^tcJ:oT I PM^-^ 3 *mW}-tZ 0 
[0013] 

JB&^MIttl 6 (afcft««E«r^*'t&»-«^S) (4, — «tW*z*±JHafe«[7 -f ^ 
2ffiS£*«B 1 7 d^So 

3«2ffias««i 7(4, mwimfrffiui 6frc±>xjjLfznmwLf&fr<r>=wmmz. m3 

tblE#2 003-3077699 



#12 003-2 7 1330 



3/ 



(b) K^-ta - pmw&v-fflmm^mwiL, m&zntz a - pmw&ommz dmk 

&U i 8 Hji&o 
[0 0 14] 

di*fttb^i8 (dm&mfttfi&^®:) (±> 3-®2tmmw> 1 7-ea - pmmmz^ 

-emSimvtfiffi <f> i « , ^i/?^*a6-2> 0 t LT, [13 (b) Ut^I" a - /? jm^Ucfev^T 
>><btfPm$lil (d$S) i-eo^J^^^Tie (mi) ^Uii9^i6^ 0 



[0 0 15] 
ItU] 



0=i 



1 -i/ 2tf 
-tan 

2 U-#, 



2 U 



5H ^"^ MS 



^=£,//>0) 
4 



-^=B > //<0) 
4 



H = - 



cos 



1 ) 



^ = sin(^ + <#J 



(&n ±9 0° (vmm-e a m t d®it<D%'t page tf^tZo 

Z\<Dftmd £± 1 8 0° <7>iEB£-Cj£3S1-£*;*MC, L fc&ttJ-Cfi 9 0 ° W_tf3:ffl 

xJ£l00//se c ^tc^Hii-^co-e, 9 0° JiJLhji*@«tt:1-& <h(±&v> 0 Lfc 
j&*oT\ ig^L^ttttl^isv^T, 8 9° H-89* K^fb L £i#^ti fi, 8 9° 9 
1° (=-89° +180°) ^ML^^Oi-r^o - 8 9° #><b 8 9° « 

ftL7ti#^-tC(±, - 89° 9 1° (=89° +180° - 360° ) KggffcLfcfc 

©it^o ztuzx*), a mt dmt<D%irftm0 z± 1 8 o° o^H-e^tB-r^- 

[0 0 16] 

co^- 1 5 0° &<7)^7^BJ3-e&;z>o Ccr>7t:i6, mW^^iUX^tW^ltZ d 0$£H£± 9 



mtE# 2003-3077699 



#11 2 003-271330 ^- V : 4/ 

_hiso a li^th^ i s-e^^^aW^fbttRft^ (dm ix^nme £ &mtL-)®m e 

0 tt^o 

[0 0 17] 

ttTFTri***^ TIE (St 2) 5t£ffiv>T*TTo 

ftj£i--?»#U#ma^Nr (a 2 +b 2 ) ^ (a + b) t L £Kr% 

ffi&mn p&mx.& tmz&mm<Dmtf±tf2>®&iz& s (a 2) cm 2 ' ) 

[0 0 181 
[12] 




- (« 2 ) 



ft : #11 




- ( m 2 • ) 



ON/OFFHt% 

X^;f SW1IJ, I P M^E— 9 3 <DWiWjW& (mv£-t>-9-4 T^m) ^ 

L^^oTH2 0|aIg&^i3v^-C{±, I pm^e-? 3 (DmnWfatfl-tbfctbhiritzffifcm. 

ffiSE#2 003-30 77699 



mm. 2 0 0 3 - 2 7 1 3 3 0 ^- y : 5/ 

j^±oit5n#iiM n & v> t ti , ttti ^ov tite $ n £ fiffi^ 0 &mmz m^hti. 

[0 0 19] 

Ar^S 2T1±, WON lit SH^JglJ-f^N/Sffl^fi 1 o T AO d $* ^fttbi- 
&o :wN/Sfj^(i, (1) »ffl««JBE*»3K»cj:*iajftl**jec4gJKO^:§«r*Efc 

L-cepjnu mmn^'L^-rtizjjmztfim-tzjim, (2) ^ihst^dtto^nfg:^^ 
oiE^r^mffi^entjnL, dttmsSioiEo^i $ tn*>iz£ £ £Jttei-*:#ft, (3) dm 

o 

10 0 2 0] 

[14 (b) H&v>T, *-r -7 -fS 4 "Cli, m?^-t>^4 KJ: *)tfctBLfc*afcj&»<b 
J««afelS^ ! Sr^lt-f4 (WaBJSjftSfe^ItW 1 6) o f LT^f ^S5Tii^lStS^ 
«-/?«±K^&U EI 3 (b) O^jgfc-r* (H&iE3ffi2fflgg&«Bl 7) 0 

i /?ii:o|, @5i:^ti^:, M - ?m.*tk&>-th - t XMm I «, I /?£*#>&t 

10 0 2 1 ] 

xf7ys7t-ii, WfcMtz^ ±9 0° KH-e^fiLffi ^ zniti-f&o ^m<om 

mz&rt&M&mz e 2 t U lifrllKottfc 0 l ttio 

Xt- -y ys 8 -^f? 7°S 1 0-Cfi, ±|£± 9 0° ilOUM^i 1 8 0° igffl 
KMt-TSo -»^±180° iEHK&ffrtSfcaK, Sil£Lfctfcm"Cfi9 0° J^±ft 
ffi«fti-^- fc***v>fcv>-9 HtfttSrfflv^o oil). a&RLfctfettiTN 8 9° j&»<b-8 
9° KSeftLfc»£ii, 89° frt>-8 9° +180° - 91° ^mtLtzii<Dt L. i 
fc, -8 9° 8 9° KSgffcL - 89° 8 9° +180° = 269° = 

-9i° ^$c1tLtzt-f&o itita^ ^±180° «fH-c-tfcm-e£&7&*, *o*t; 
rtfofc»#, 3 0° &<7>#\ -15 0° fctf>j&»fl*a*fcfcv\, ^i^k, jawe 

*gf±±9 0° iEHrtt LT£>< 0 

[z'm%u^frti:^<DX\ xt-v7S i iMfl> iSfiJfoii^t^ 0 

S*»«r*l»rU 9 0° *i<7)^«, Af'^S 1 lMfi> ^HlOilgflt 0 2£-e<7>i 
i^tio M<7)|fe^t* ? 9 0° W±^CIi^T7rS 1 0T\ ^@OlIf0 2C 
18 0° S:JPx.fett«:ffi*1-4o 
m±o^» Uf^S -y^S 1 1) it d fAffcaJSK 1 8 Xfs n 0 

[0 0 2 2 ] 

taiE# 2003-3077699 



mm 2003-271330 ^- V : 6/ 

»$Ctaft* t jei*»'&Ofl|R^>ftlftt d#^)i5 e ti, IH6 tc^i-J: -9 {c^rSo 
tSRt(iBI3 (b) KffiLtiWfiL'** MUfc^ff R (URII) £;ti*1-&o H6tci3 

, iEibSiri i a =vT ( i d 2 + i q 2 ) ftO#14^^LTv^ 0 IE»«BEffi**/h$ 
(±, fSRo^ttt dmt^^<r>m^t^ i> i> <n<r>, fMttrt ? d$iii£^i-c t \z%tt> y> i±£v» 
(@6t-lilOOA- 3 0 0 AM<7)iI) o L*»L, ^ v»»-^{±, ffR 

& (tinman teti, h)\>mm<r>ttHfrh&bixzmv>&WL&i:m^2>z.tiz-t 

o 

10 0 2 3] 

H7li, ±IEH6 fcHtttortsgfcmE'** hfl'ttW (ffefcH 3 0 ) frc** LT^ Lfc & tf> 
■C**o HI 3 0 (b) l^tiTi:, «JEE^* MUM* (mJEotiR : UniE) tcisv* 
Tf±, (fti+9 0° ) ^dttUitfttiO-C, + 9 0° ) t dmt<DMd e 

[ 0 0 2 4 ] 

118, (110, 0 12, mi 4, HI 6, (118, (12 0 ti, 116 trattft^ftUistt 

/? toMif^^i-H-e^) 0 , H 8 li«R«5Et:i5tt4ftl*0 
g?a, |10[±a + b, 112 (±*S8i<7>g £ b , 014(±b/a, 116l±aXb, H 
1 8 fivT ( a 2 + b 2 ) , [1 2 0 fi/" ( a 2 + b 2 ) -r- ( a + b ) O##t4^^i"o t tz 
, 119, HI 1 , 1113, H 1 5 , H17, 019, (121 (±H 7 t mU%$kftfc&lf & 

&&wim:tmw}nm&ffifip torii^^tst* , 09 tit&RSJEKjsttagttog 

$ a , dl 1 f± a + b , 013 tiMttOg £ b , d 1 5 (i b / a , dl7fiaXb, (11 
9 (±vT ( a 2 + b 2 ) , d 2 1 (±7" ( a 2 + b 2 ) + ( a + b ) <7)£#14£7Fi- 0 

1 0 0 2 5] 

ztLC><D&m.m*m%M (mm/&m.*Emmftj&.&i ox^^tzmmmsmm) tew 

#fit8IHI$2 0 «rK»t"rv>4 0 #®i$lj^^2 Otli, P I SUfU^t; «£ I) 
, teffiOffijE^j 0 ' *IHJL, ;n(:J:i) dllfcftffifc 5 o £*&jE1-& 0 huIBII 8 , 111 0 
, (112, (114, (116, 111 8 0#t£-et±, #mfitiIES>mvlCT^ / 3tej&DT£T 

(ffijEfttf' £+) , ffi»«JRffiffifti8ti-jeoi i 0 it* * d fctcj: 

fefg dftjEfcfl' £-) , eMSE&ttft /? ti-Sg<0 * t EUEa*«M*a<b-t»r* 

■tZo 1120 (^(a 2 +b 2 ) + (a + b) <7>#14) 0#te, #»S^iftm»t£ 

[ 0 0 2 6] 

o ^ -y f sw i ti i pm€-? 3 <nmmmmtf^)b7E.#>timfci&i&±<Dm&tz 

[0 0 2 7] 

MI4<7)S$b, a + b, vT (a 2 + b 2 ) ^, «*#x. b/a, vT (a 2 +b 

2 ) + (a + b) ^Ote^fi (Jtsjs) OWfR**fflv»4Ct^J: 0 , jEBI4«6iJffll**iIg6i: 

ifz, b/a^iffltS^ti, fltR*S£7&^Rte*4Clfc<>l»lf4*», fw^ffo 
»^ti, t»R«**«HRU*t>«rv»J: ^ tc, #mSS^^^L^ttnt±^ib^v^ 

mm 2003-3077699 



mm 2 0 0 3 - 2 7 1 3 3 0 ^- v : 7/ 

£ tz, m 1 o a x b <7)if£-J3(±, M± h ^^Bfm^fiffi^fi, 3 0° - 5 0 

° mmx&<o, m : fc&izM£itm%2> i><n<Dm.m f: )x$><ommL*?-f^^o -o#i±t±a + 

[0 0 2 81 

&$£bfc1-*Uf, a& cfc£/b JiTIS (ft 3) ^X'UHi't^o 
[ 0 0 2 9] 
[»3] 



2 



(« 3 ) 



BHH*ffcj£« 1 0ti±, LX^tbmm-l «3«HiLfc«F« 

[0 0 3 0] 

[0 0 3 1 1 
[»4] 



A" 



cos (9 sin#\ [2 
-sin# cos67V3 



1 - 



0 



V 



1 


1 \ 




2 


2 


V3 


V3 


K 


2 


2 J 


v'J 



mmm cm 



(« 4 ) 



[0 0 3 2 1 



ffiSE^f 2003-3077699 



#fl 2 0 0 3 - 2 7 1 3 3 0 ^- V : 8/ 

[&5] 



a \ / 


{ pd s j 







^ffAs)-i d {s)} 



( m. 5 ) 



C ,ij : d ttl/q «i«agJt^« [A] 
v d , \ : d (lli/q ttmjEJg^ffi [V] 

K pd ,K pg :d«|/q*||Jt«iy-f > 

[0 0 3 3] 
[^6] 

, vj : d «]/q W«JEjf^fl[ [Y] 

v/,v^ :PI SJWttl^ d fltl/q W«JEit ^« [V] 
i,,^:d«j/qittm««[A] 

,L 9 : d $4i|/q «K >^ ^ >x [H] 

<I> : BjE«JE£»: [Wb] 

w [rad/s] 

[0 0 3 4] 



tbliE# 2003-3077699 



[&7] 



#K 2003-271330 



9/ 



V.. 




1 

2 
1 

2 



0 

2 

2 ) 



I cos 6 



[0 0 3 5] 
[38] 



sin #\ / 



cos# 



(* 7 ) 



2-v 



2 v. 



^0 v w 



2 v 



dc 



(t8) 



* PWM 7i-f^ -*I(±7-A ON P#P H E J) 
J 0 :PWM (10 [kHz] <Dm&\*. 100 s]) 



[0 0 3 6] 
It9] 



"+b=Jll + I 2 p+ 2I a I p 

[0 0 3 7] 
[SlO] 



0 



(« 9 ) 



[0 0 3 8] 
[mil] 



tBIE# 2003-3077699 



&m 2 0 0 3 - 2 7 1 3 3 0 ^- V : 10/ 

t&#na*& t & E5£ w*re 4 -t > * ^ * xamft wnsm u & & 0 

LT Tax bj *JBv»rt:»£-»i, r a + b J * \f ( a 2 + b 2 ) J t 

*^h/i/^i&^m*ta:*Bftftia (&30 0 -6o° ) -e^#tt**&<, *>o, at 

» & < X ffi tf , f IJ j& £ o 

[ 0 0 3 9 1 

fjSf»JM2 0' U\ [rad/s] »55*Elft2 1 

&«#LTf£*B# 0' [rad] ^tffit^>„ &tt*M9Ptf2 0 ' TNi 

, p i mmmizx t) , fcacmu &fflft*miEirz> 0 n$mmtfpizx o*t*« 

O^ttifipo-cv^*^ 3g&M4<&MB4llttJ: »)*#v>*&£-f±fci£jK«,' £_t&f 

±ieftiis^' t±> Tie (an) ss-e^&o £ @2 o (7" (a 2 + b 2 ) ( 
a + b) ^#14) wtnu, ^miimmmfcitL^ft pKfczx^±.i)^(Dmn*n^x^ 
ztgf&i*. ±mft&m«> ^Tie (ti 2' ) ^-c^^o 

[0 0 4 01 

[mi 2i 

^)=-^ + ^-j{/r(^)-/H4 - (»12) 

^ : ftifiS (fi^J) [rad/s] 
^ : tWi^r-T > 



su&ftfc^uaa^wja-cii, mft®&2 imitzvwmjibii. mmm* *m&Lxnm 



tBIE#2 003-3077699 



iff m 2 0 0 3 - 2 7 1 3 3 0 ^- V : 11/ 

[0 0 4 1 ] 

z<7>mmMi±, dawn' u^tta d*fctfc*a ^ o nmnizft&mcozm^zm 

H2 3 £*5V»t\ H^ISt^St^ 1 6 (±> d-q»^i&SBl 1 d M% £ Q W 

teffiSr^So dW^t>ftnStti-e^S«l±, I a t I ^1 dt I qi:, 

^ i i i dt,i i qC^t^Mii, HUBS (ifc 1 ) 5£fc|B|«|-C**7&*, - 

[0 0 4 2] 
[0 0 4 3] 

HI 2 3 <D i d d - q*i±-C;g*litfcffi£fT -5 — SelltffcBtKftjg&SSt^ h ;i/0#L 
[0 0 4 4 ] 

H2 4 H^-TJ: :«7n-fli < HiE-b 4 K «fc 0 L d - q M 

(d-q*S£jfcffl5l 1) Lfc<D*>. WJSafelSfl-fcfrKU HI 3 (b) 
So f Ltd - q^ai*U|gJft$nfe«aE^^ h )Wd#S& i d t q$ft^^ i q t [:o 

■tfn?n*OB#p P g&^ai1-£- t-ellfffl^ i d, 0 i q£*£>£ 0 Z<Dik<D$m 
t±fluIEHI4 (b) fc^ttt^lic 
[0 0 4 5] 

u t m2<r>mmmz&vz (t3) , (»9) ^ (»io) a, (an) it, -e-n-rtt 

TE (»13) (tl4) (il5) ^ (tl6^;) ««i:^s 0 
[0 0 4 6 ] 



fflSE*H 2003-3077699 



tfcm 2003-271330 



^— ->*: 12/ 



[»1 3] 



= -Ull+ll + 2I d I q 



•W 1 



I 2 + I 2 -2I d J q 



b = -Ul 2 +I q l + 2I d I q 



[ 0 0 4 7 ] 
l»14] 



I 2 + I 2 -2I d I q 



(2&13) 



a+b = JI*+I 2 q+ 2I d I q 



sin 



(«14) 



[0 0 4 8] 
[»15] 

[0 0 4 9] 

[tie] 

^ = V? | sin (<#, - <ft J - ( » 1 6 ) 

t£&&3*) T*1f o ^ft & * * o ^ 1 -S3 <7)HiS^!l^^v^-C{i, Mm^M^MEE. 

^^mismffii&M i 4*»&ffi#$ftfcffi«*omffi»4*«:*aEW»«i 2^p>m^§n 

[0 0 5 0] 

02 6I±, HI 1 Offijflfl^g: 1 Ofii^^t^4 <7>^U&#l<7>rn y ?|3t^^ 
3&tttt£j3V»-Ctt, ±&Of&3 O^JfefliJfc fe\mz, dftfi^tBSIS 1 8 ' "C{±, d-qtt±H 
gaiSftfclMJft^liSfLfcmiiK^* h >kz> d *u£# i dhq|4^;^i aZ-Zti-eti. M 

^3i£j^«> <h LTft#1-& 0 -eL-O*#0E&2 2-C±ffia,£1*5H-££ fcKi I}. dfiMiffi 
M e o *^LTffi^ji-4o 

&%*filjffllft2 0' Til, BUlBOH2 0HMCT^|5l#^^ilS w ' [rad/s 
] ££b#U »^@?&2 £**53-LTf£*B;Ci 6' [rad] £Jtffi-r* 0 



tBIE# 2003-3077699 



mm 2 0 0 3 - 2 7 1 3 3 0 ^- «>* : 13/ 



time' zmm e t Lxmrnnm^mzo 

[0 0 5 1 ] 

^tc, m 2 7 ti . n i (Dmm^i (^mm^Tr^mb'Dmmm^y'u y ?mx&& 0 
(±#mitijf*p^2 o' frbtomsLEtto* zmfrLx&mn e t txtatji. Rnmmxn 

&i3, HI2 2, (32 3<7)J: 9 0 fcSJOtfx.** d ffl SB -C3¥tii1- Steffi fc # 
[0 0 5 2 ] 

H2 8(±, HI 1 <DM'n^& 1 <7)^^^i-^6 <^*iSI^|0-7'o y ?mX$>2>o 
Kftff*tt^lidi«ffl«l 8' J^fcOfcilKa, Srflt^Lfffiffift 0 t LX&t) U #5 

ffiiE^^jSa;" ojfw^ji, mm (mi 2) mi 2' ) 

iulE (mi 2) mi 2' ) ^fcfc^-CWfej^SrJ: 9 tc, 

xm m -r %> &m t mwiwumuxn m -r fiicin^* & k , f±ffi«^ t v ^ pg 

[0 0 5 3 ] 

@2 9(i, HI 1 <7)flJ^l^l co#^?r^i-^7<7)^ii^JO^n y ?mx$>Z>o 
[0 0 5 4 ] 

HI 2 9 K*3V>T, JlM5M§fG2 4 (±, -HftW&JSiftSfcV 4 £fflv>-£\ 

^ * WHfc*tf*J*R (H3 0a#BB) £ J: J> {- % P I «|#P*S:tf oT«««=**ffi 
ffi«««U»tt«rELfctllU, Hffi (»jkffi«fc) -C{ii<, d - q$4± (@4E£tK$) 

m&it, ^- 9 mumzmi&%L<D'ftitft i ;^ 0 

[0 0 5 5] 

litEilEi^^^^ h )Ht-t2> t> (13 0 (b) H^1-«t^tC, -€-<7>«EE^* b 
? ? > xm±<7>itLm) tt$3 LXis<0 . dWfcffl(iqttftffi:a»<b 9 0° 4iL5|<;fci:j: 

t±iliE# 2003-3077699 



2003-271330 



14/ 



mDztitzHumwL^ffimizife^zxDL, H3o (t>) izm-t-xika- fi*wE.*mi3 

t4o d»^M2 8{i, ±|SOJ: o K qttffiffi^'b 9 0° £H L3K £ U «fc oT d » 

ft Rog# (i-*fc>*> qtt) wftffiftti, iuie (ft i ) Rizaiiz i a ti p* 

V a tV /? IC, <f,\at<j>ip^:<f>wat<j>vp Kffi £ & x. j£ K «fc •) & C £ £ 

o 



ftfciJiityM 9, Ull, 013, II 1 5 , 117, 11 1 9 , d 2 1 KifrLtz <fc -? 



II 9 , Ell 1, HI 1 3 , HJ17, 1119, H 2 1 <7>#1£T-fi, ftftZfiffilbttaC 



[0 0 5 71 

oi&iW7n-f-t-hT*»), mrieiH4 (b) i:ffiit^„ (a) oSBfr(±HI4 

t |B] Dt"*^)o 

113 1 (C^-r«t d tc, :07D-tli, &Jg&«J£*lJffllfflS2 5£>aJ2J«JE£ a-/?*i± 
Kgg&U H3 0 (b) <7)t>c^<hi-^ (3ffi2ffi£Jfc«l 7) 0 fLt«-|3lMi:f 

^<D^(D^m\tmumA (b) fciwM*T-&&c 

[0 0 5 8J 

<n$mM&ZV2\z&m (ft 3) 5$, (»9) (ilO) ^ (ftl 1) l±, TIE 

(il7) (»18) A, (»19) A, (ft 2 0) 5£tf>tfcKfcS 0 



[ 0 0 5 91 
[ft 1 7] 




[0 0 6 01 

m i si 



+ b = ^+V*+2V a V p \sin 




- ( «18) 



HJIE# 2003-3077699 



Wm. 2003-271330 



^-v: 15/ 



[0 0 6 1 ] 

mi 9i 

Vtf 2 +6 2 =^(F a 2 +F^ 2 ) - (*i9) 



[0 0 6 21 
[t2 01 




- (3&20) 



friz < t -ftizm^^x dttteffi^^rffiiE-r^ a - /?**ff*»<b dWii 

h^£Jflv*£lft!E&2<7>!!*fefll (H2 2) tcffi^1"£ t <7)T*ab^o 
[ 0 0 6 3 I 

HI 3 3 izisv^Tx dtttfemSR2 8 ii « - /? fftmff^ 9 h;i/ttBi:S^v»td«Oftffift 
^o^»aii--2>o 2 0' -CMiij^o,' [rad/s] £jrtti u - 

*i£«#[Hfi&2 1 -Cfltfl- L TtitfBft 0 * [r a d] £*a}1-£o fLt^Mt^li 

x>fyfswr 7& ? d*MfcajSB2 8 ffluciaj •)#*>•) x jiffi^^o ^fiffi^h Lra^-rs 
nmmwii, suie (su 2) ^t**a6^>o 

[0 0 6 4 1 

ni3 4{i, hi 1 comm^&i «fi^^ti9coiiw»7'D ? ?mxhz> 0 

< £ i--^r^a6c?v^r dttffiffi^SrflijEi-^flt^^isv^r, d - qttmffia»<b d N& 

h ^?rfflv^HulSIS3 o^S^U (H 2 3 ) 4 otA * «, 

[0 0 6 5] 

*»9w^i«i:i$v>rii, d-q*fcgS&3B2 7t±, ia5^?£mi±£ d - q LT d 
- qtt«I££ffi;fr U dHW2 8' "Cli d - qttitcgemSftfcmJE^* h ;u$iKF<7> 
dWv d £ qjWlJ&53*v q i*H<?ti v lf-*te*fcffl, 0 * n XOBfP^ai U «£ 0 , 

[0 0 6 6J 

ffcum3<nmnm (023) tra^, pi (jt«»^) auncto 

ft e tirz> 0 
[0 0 6 71 

ttilE#2 003-3077699 



#11 2003-271330 



^-v: 16/ 



H3 0 (b) O^«^i-^.o ^LTd-qaH^(C^^$;fl/cmJ±^^ MK?> 
di«*v d t Q^ll^v q t Ho%, @3 6 H^i" <t-)C, tf- ^l^ffii" & - <h T" 
SfliVd, V q ^ v d , ^vq£;fci6£o 

^•<7)^0^3g{±Huf2[14 (b) fcl§l8|-C2>So 
[0 0 6 8] 

[0 0 6 9] 

0^2 o^ii^ijuiott^ (&3) , (3&9) (iu o) ^ (ti D f±. TIE (& 

2 1) ^ (&2 2):£, (Sc2 3) A, (&2 4^) <7>*iK&& 0 
[0 0 7 0] 
[&2 1] 



fl = — ^ 
2 



[0 0 7 1 ] 
[»2 2] 



f 35tr 9 M 



a +fc = ^ + K/ + 2V d V q \sin{cp Vd -<p Vq j - («22) 



[0 0 7 2 ] 

[&2 3] 

[0 0 7 3] 

[1SC2 4 ] 




- (BC24) 



mtE#2 003-3077699 



#SK 2 0 0 3 - 2 7 1 3 3 0 ^- V \ 17/ 

fflftdo ^iran- suite, ftan^iv*, a ttfltfaa*' 

[0 0 7 4 ] 

113 7 IC&V^T, d$*|^ai^2 8' "Cli, d - q|*±Ug*3ft7fcfcjg«$Mi$*L;fcW 
J±^? h )i<n dmfcftv d qltfu&^v q *Z 1x4**1 y tf-*tttfcfcH, 0^nxoB#r B 11t 

#mSfUM2 0' "Cli. ft&j&a,' [ r a d/s] U flffrHK 2 1 "C 

a,' £f»55-LTf£tB& 0' [rad] £#aJi-* 0 

, m^nis&2 2^^od$*fiffi^ <? o zizmft e t LT^iK^io ttxm^m 

[0 0 7 5] 

z<Dmmmn, mmmi o^mmm (H3 7) tc^v^r, ftjgJKa,£flt#-t-&»#iiijj& 

2 3!r^^';f SWT Ot%[:giLfc4we*So 

H3 8 H4JV»f, d$4f^m^2 8' ^ <b tBtJ $ *LfcftaSft «> 14. fwl^^f yf SW 
1' ^3al<bft, ifc, fttMMfllfllffi 2 0 ' t±> HfffEH3 7 tPI#HftjgJK«,' Z&tl-fZ 
o f LU>f7f SWT ttj&^fi&ft] £ £ C & ?li^WitT-{4#mfiaiJ®)g|5 2 0 ' flkx & 
^#Mm^r«{±dtt^tB^2 8' ^««S*i* 0 Lfc7&«oT»^iaj»2 3*±, jesfiffifcc-C 

{±#^aau^i^2 o' frhoftmrnu,' zmfrLxizwfte t lt^l, fcfusfttJW 
ei 3 %<r>mmz x*iii^ mtimsnmrnm 027) trains ftM^tifn*) 

[0 0 7 6] 

121 3 9 (±m 1 o$u»p3M£ 1 <7)i^iffl^^i-^ 1 2 o»jo7*n j>?mx$>z> 0 
" t-ijEt^ii^^to zcommt. mtime^mmm (112 8) ^mm^? 

tz (mi 2) ^isJ;^' mi 2' ) ^:*fflv»-6 0 
[0 0 7 7] 

, M#«Wn-Ct4d*fc^mSI52 8* rt^O^ilJga, ^«^LTfiffiA 0 t LTdi* U 

fc, dtt^mSBT-#m^^^t#^fira^T^m-t--2>fiffilimil75 ? *-2 > ^{C, fiffi 

[MoffiJji&I£0J3] 
[0 0 7 8] 

[mi] *&w<D—^mm<n^wmfc*7F-?yv y ?m 0 

[H4] (iasft»**^) izisif^h^^mm^mf-t^tx 

(7)ftI?)7D-f t~ ho 

[in 5] jiffl^ia. ^ i p<Dfe&^m*m.w$-z>tztb<Dm 0 

mtE#2 003-3077699 



/ 2 0 0 3 - 2 7 1 3 3 0 ^- V 18/ 

0 e £tf1-0 o 

[0 8] !»«*"e*stiiR*aoft*fc<7)jt$ a tntinzftp t<7>m%*^-tm 0 

[09] #«*^&SJ*R*EEOft*ltf>ft$ a tmrdiffi/? tO|«««:^i-BIo 

[mil] #«*-c*&;»nma«>jM*a+*s**b t muftis /? t<oiig#£^-t0 o 
[mi 3] «Ffttt?**ttnisofiiou5 b ttWjs tow^^im 

[HI1 4] fHR*^**»R*ifc*>4E**b/JM*a fcmSEftffi/S t©li^it@o 
[mi 5] #^M-e^>^tfRmi±<7)@l4b/Sli a fc«Sfc1£ffi/? toMi^^tlo 

[mi 6] «Fftt"c*4«ntitoft«a xi«b matte* 0 ton#S:Stiao 
[mi 7] JHF»*-e*s»R*aoft*fca x*g*b titei^ twm^^ti 0 

[mi 8] #«*-C*4«R«sEWftHai:«*b*cov>T, /" (a 2 +b 2 ) hi 
[mi 9] !|fti-e*-5»RtEOg*a tI«bt:ov>t, ^ ( a 2 + b 2 ) fc« 

aeftffi /? 1 co £ Tjsf m o 

[i2 0] #Mt^l>tlRlI^I#ailib(:o^t, f (a 2 + b 2 ) + ( 
a + b) t^lii^^tSo 

[@2 1] #«*-T*4»RWffiOK*a fc«*bK:ov»-c, ( a 2 + b 2 ) + ( 
a + b) tmaLftffl/? t ^li^^tio 

[022) mi <7>$IJI»¥© 1 Olfi^^tf 2W»J©7'D y ?m 0 

[@23] mi oiw»#^ i «^^tf 3©ni^o7o y ^m c 

[02 5] ^3<7)^M^IJiCioV^T, ftffi^id, ^ i q<^tajM«-|ftWt4fc»«@ 

[@26] mi <ofsm^WL i «$-^tf4^i0i©7n y ?m a 

[12 7] mi <DMW^&. 1 «#I^ti5^»yn y ? m Q 

[HI 2 8] mi <D®ffl^& 1 OffiS-*ti6<0»?)7n y Z m o 

[@29] mi<7)$IJ^^lc0#iB^^i-^7O^WJ<7)rny ^m o 

[13 0] *Rom»£^* h ^ WiWttt Romffi^^ h^«l«fc«:^-rBlo 

[03 1] *7<7>£jfc0lHi3V»t\ aStf&fljFfcv**^ (AAlffittW) K£tt& 

[03 2] »7oHi&^^i3v»r, fi+s^va, # v /9o«ffl^rffi*»wr*^:i<>o 
m 0 

[03 3] mi 1 Oii^itf8 0Sii5!07n -y ^m 0 

[034] mi <Dm'M^& i wnafl^/Tti9^iiajo7*n ? ^m Q 

[035] ^9coiiMi?!i^i3v^r, m%tm&%\<*®& mnmmmm) ic^tta 

[03 6] £9*>^ife0!lKi3V>t\ iiffi^ v d> ^ v qO|£ffiyVft£t&^1-&£i6<7> 

0o 

[03 7] m 1 <T>WM^WL 1 OM^^i"^ 1 0^i«^7uy7lo 
[03 8] aiO$UH$tl«iffl^^l lOiiWo/n-^io 
[03 9] 0 1 0)Wn¥8L l OlftW*^-*-* l 2 OHi^O-Zn y ^0 O 
[^OlfeB^] 

[0 0 7 9] 

mtiE#2 003-3077699 



y mm 2003-271330 ^- >>' : 19/E 















5 • 


BEi- its -frtr 


6 


•••mEE-fc ✓ 




r-r 

7 • 


T1 TIT A yf -|-fc"i /v 

• P W MJb^p 


1 0 




1 


1 • 


J ifcrk T/rZ -;Vf7 

• d — q IfflgEJ^piS 


1 2 




1 


3 •« 


— * -4-d t/t: -f/fe -A-rr 


1 4 


• • • m> /! HI n i± 3£ £ % 


1 


5 




1 6 


rXTI » <r f» ili./ /-\ -Vrr. -Vl^ 


1 


7 • 


o -l-l I J-o Tfri tVrr 


1 8 


, 18' ••• d ttf^tti^ 


1 


9 • 




2 0 


, 2 0 , 2 0 •••#^*SiJ^^ 


2 


1 , 


2 2 , 2 3 •••H^H]S§ 


2 4 




2 


5- 




2 6 




2 


7- 


•d- qff&^&M 


2 8 


,2 8' -dttf^tB^ 



ttiIE# 2003-3077699 




tbtEtf 2 0 0 3 



-3077699 



2003-271330 



2/ 



[H2] 

(02) 



aO 



CD 










IS 















LO 




tBBMt 2003-3077699 



[133] 

( El 



mi 2 0 0 3 

3 ) 



-271330 




ffiIE#2 0 0 3 



-3077699 



&Jg 2003-271330 



^-v: 4/ 



[04 1 

( EI 4 ) 



( a ) Q 



S I 



S2 



S3 





-h ) 












N/S fO^^frVi, * 




r 





( b ) ( X^-h ) 



S4 



56 



1 


r 




i i 








. ^ 


r 



i a , i £ ©teffl • tg 




tBIE# 2003-3077699 



[0 5] 



mi 2003-271330 



^-v: 5/ 



(15) 




mm 



[06] 

( HI 6 ) 




-♦—100 [A] 
■■-200 [A] 
-*-300 [A] 
-K-400 [A] 
-*-500 [A] 
■•—600 [A] 
-+— 650 [A] 



tBiiE^F 2 003-3077699 



mm 2003-271330 



6/ 



( El 7 ) 



(S3tt + 9 0° ) ti d 



i aS) 




30 40 50 60 70 



90 



1 00 [A] 
200 [A] 
300 [A] 
400 [A] 
500 [A] 
•-600CA] 
650[A] 
= 1 




ttiSE#2 003-3077699 



2003-271330 



7/ 



[[19] 



(09) 




10 



20 



30 40 50 60 70 



90 



^ — 1 00 [A] 
•-200 [A] 

300 [A] 
■X-400 [A] 
*-500 [A] 
♦-600 [A] 
H — 650 [A] 



[HI 0] 

(010) 




10 20 30 40 50 60 70 80 



mfl#2 003-3077699 





ffiliE#2 003-3077699 



2003-271330 



9/ 



113] 
(013) 




10 



30 40 SO 60 70 



[mi 4] 

(014) 





100 r- 




90 - 




80 it 












60 - 




50 


•I- 


40 - 


m 


30 - 






10 




0 - 



90 



— 100 [A] 
-•-200 [A] 
-±-300 [A] 
-X— 400 [A] 
-*-500[A] 
-•—600 [A] 
-f-650[A] 




30 40 50 60 



tbtiE#2 003-3077699 



2003-271330 



— v 



10/ 



[mi 5] 



( 015) 




10 



20 



30 40 50 60 



116] 

(016) 




100 [A] 
200 [A] 
300 [A] 
400 CA] 
500 [A] 
600 [A] 



H — 650 [A] 



30 40 50 60 70 



90 



mm 2 003-3077699 



mm 2003-271330 



11/ 



HI 7] 
(017) 



10 



[11 8] 

( m is) 





160 r- 


1 — 1 


140 


< 


X 1 


120 






<M 


100 




80 - 


+ 






60 } 






m 


40 








20 - 




0 - 




20 



30 



40 50 60 

m&mp c° ] 



V r (*ttl 2 +^$* 2 ) (JKlft** i a®) 



40 50 60 



- 1 00 [A] 
-200 [A] 
-300 [A] 
-400 [A] 
-500 [A] 
-600 [A] 
-650 [A] 



90 




WSE*Rf2 003-3077699 



2003-271330 



12/ 



[H 



1 9] 

(019) 




10 20 30 40 SO 60 70 80 90 



■♦-100 [A] 
«-200 [A] 
-A— 300 [A] 
-H— 400 [A] 
— 500 [A] 
-•-600 [A] 
-+—650 [A] 



[13 2 0] 

( ®20) 







1 1 






80 p 






f 


78 


+ 


77 - 




76 - 


•i- 


75 


CM 


74 




73 - 




72 * 


+ 




71 ^ 




70 - 




0 








30 40 50 60 



1 00 [A] 
■-200 [A] 
A— 300 [A] 
K-400[A] 
500 [A] 
-•—600 [A] 
-f— 650 [A] 



ttiiiE# 2003-3077699 



#11 2003-271330 



13/ 



[@2 1 ] 

(021) 




100 [A] 
200 [A] 
300 [A] 
400 [A] 
500 [A] 
600 [A] 
650 [A] 



tiJliE#2 003-3077699 



#SK 2003-271330 



<^-v: 14/ 



[IH2 2] 
( H22) 




CD 

















■Wn 


















u 
















cr 


fn? nn 

.. . ... 








k — 1 







pi 


■tin 

is- 








LO 



«5 

55 



H 

A 

m 



itim&2 003-3077699 



mm. 200 3 - 271330 



^-v: 15/ 



[112 3] 
( EI23) 



o 
CD 



OsJ 



\nrt 



4 

400 

V* 




3 





CO 



^5 







mm 






IS 


a! 










LO 



ipir \ 



tbsiE#2 003-3077699 



2 0 0 3 - 2 7 1 3 3 0 ^- *J I 16/ 

[12 4] 

( IH24) 



Q 7$ 




) 




r 


d - qflllf 


1 
















r 



id, i q CO'j&fg • 



±90° £>$ggHT02 




0 2 \Z 180° ft]*. 5 



02 *tB* 



tfciSE^ 2003-3077699 



[112 5] 
( 025) 



&m 2003-271330 



^-v: 17/ 




liilHf 2003-3077699 



2003-271330 



18/ 



[112 6] 
( 026 ) 




35 I 



H 



< 

SB 
Esl 







-H-> 















+ t + 



to 



Dm 

ty 

itenfl 

m 
m 



ifrml 



o 

A 
tti 







m 




85 


iFnrn) 

four 




Hp! 


r 














p* 





















WSE# 2003-3077699 



2003-271330 



19/ 



102 71 

( EI27 ) 




miiE#2 003-3077699 



mm 2003-271330 



20/ 



[H2 8] 

(028) 



II 
mi 









■an 




* ^ 


















\ 9 
















Hi nn 






1 

n3 



< 

SS 
HQ 







dm 


18 








H 

A 

m 



■M- 

Htf 

111 



H 

m 



tbSE# 2003-3077699 



2003-271330 



21/ 



[13 2 9] 

(029) 




ffiUE# 2 003-3077699 




ttJ»E#2 003-3077699 



mm 2003-271330 



^-v: 23/ 



[HI 3 1 ] 

(H31) ' 

CZEZZ ) 



JE) ^a-/3ifi 



v a > v /3 (D&fg • 



± 

±90° <7)$E!gT6>2 




0 2 180° 1M7LZ> 



■4 

▼ 



tBliE#2 003-3077699 



SI 2003-271330 



^-v": 24/ 



[S32] 



( H32 ) 




mmm 2003-3077699 



2003-271330 



^-vl 25/ 



[113 3] 

( 0 33) 






<P 








ty 








w - 


£1 


HI 




CD 



jsfl 
an 



CVI 



jog 

V 
an 



a" 
4j 

















ujnir 







p 4 
4s 











off §5 
IS 13 

\ Q 






m 


Iff an 






4s 





K 


Dm 


E 




1 




















On 





LO 



IB 




tiitiE# 2003-3077699 



003-271330 



26/ 



[H3 4] 

( 034) 




tm 



« is 






S5 
























m m 








ffi> HE 






f 



55 









Si 













IT) 



O 

H 

pr TV, 



he 



CO 



111 



tBliE#2 003-3077699 



mm 2003-271330 



^-v! 27/ 



[H3 51 



(1135) 



c 



BE) £d- 








v d , v q • 




r 


±90° <E>$gfflT0 2 



2 <Dm<Dm 



e2\z i8o° in a* 




+ 


02% 





N 



ttilE#2 003-3077699 



<Wm 2003-271330 



28/ 



[136] 

( 036) 




mm 



ffilE#2 003-3077699 



#SI 2003-271330 



29/ 



[03 7] 

( HI37) 









35 




ty 


c 


iftrril 




ffi - 




111 




ffiSE#2 003-3077699 



mm. 2003-271330 



30/ 



[@3 8] 

( g]38 ) 







55 






Pi 









H 




2003-3077699 



2003-271330 



31/E 



[EI3 9] 
( EI39) 




tai£# 2003-3077699 



mm. 2 0 0 3 - 2 7 1 3 3 0 1/E 

mm 

^ t & * m i& it ^ © j m m m * tt & -r * □ 

& o 

[Mi] 12 



fctisHf 2003-3077699 



2003-271330 



1/E 



MB 



#il 2003-271330 
50301125052 

mm 

m=mm±.f% 0092 

¥^1 5^ 7 ^ 1 0 B 



[MULtzitmA] 



000003997 

$ Jm A 
100075753 

^m^ftBBE^cort-Tg 5#1^- fr^l*] 
H^^>^2Pf 1 5E 



100081341 

kf;l^>^2 1 5E 



1-Sf- m%Sft 



ttllE# 2003-3077699 



mm 2003-271330 
ffi I A I I ft $ 



i . b 

ft & 



[000003997] 
1990^ 81310 
W^JII^v£rfrffl^|IIE^W2 #itil 



